continues to have serious financial consequences for American business (Farrell, 1988) . Worksite health promotion programs have been conceived as one means of simultaneously containing excess absenteeism and improving worker health (Fielding, 1988; O'Donnell, 1984) . Determining whether the hypothesized link between a worksite health promotion program and employee absenteeism holds up under empirical scrutiny is a research priority identified by both employers and occupational health nurses (Rogers, 1989; Warner, 1990) .
Within the past several years a number of large scale worksite health promotion program evaluation studies have demonstrated a favorable association between program participation and reduced absenteeism (Bowne, 1984; Baun, 1986; Blair, 1986; Cox, 1981; Lynch, 1990; Wood, 1989) . With the exception of the Wood (1989) study, the research focused exclusively on the effect of fitness programs.
Information is needed to determine the overall effects of comprehensive programs on employee ab-Worksite health promotion programs have been conceived as one means of simultaneously containing excess absenteeism and improving worker health.
senteeism, The Health Services Foundation (the research affiliate of the Blue Cross and Blue Shield Association) initiated and supervised a series of longitudinal worksite health promotion studies to address this information need. This article presents the absenteeism findings from studies conducted at the Michigan, Indiana, and Northern Ohio Blue Cross and Blue Shield Plans (for the complete report, the reader is referred to Conrad, 1988) . The findings are discussed within the context of each health promotion program's content and the nature of the absenteeism data collected by each plan.
The hypothesis for the three stud-ies was that the programs would promote decreased absenteeism because of their effects on improved employee health.
METHOD Sample
The studies (see Table 1 ) were conducted at each of three Blue Cross and Blue Shield Plans headquartered in Detroit (Blue Cross and Blue Shield of Michigan), Cleveland (Blue Cross and Blue Shield Mutual of Northern Ohio), and Indianapolis (Blue Cross and Blue Shield of Indiana). The study samples were primarily female, in their 30s, nonminority, white collar workers. Michigan, in comparing employees who agreed to be included in the study with those who refused, described the former as being older, less minority, and more managerial, with higher hourly wage rates, less disability hours, and less absenteeism.
Each plan developed its own eligibility criteria. In Michigan, only employees with no reported history of heart disease, stroke, or cancer were eligible to participate in the intervention program. In Indiana, 
Research Design
All the evaluation studies employed a quasi-experimental design, in which there is a treatment group(s) which receives an intervention and a comparison group(s) which does not. Further, the individuals are not assigned randomly to the groups (Cook, 1979) . In the BIue Cross and Blue Shield studies, employees voluntarily chose whether or not to participate in the program. In Michigan and Ohio, the comparison groups completed a pretest health questionnaire, while in Indiana, the comparison group did not do so. In all three studies, absenteeism data were obtained from company records.
Analysis
Each plan conducted its own analysis. Two of the more commonly used methods were analysis of covariance (ANCOVA) and t-tests. In all cases where ANCOVA was used, prior absenteeism was entered as a covariate to help control for initial group absenteeism differences.
Absenteeism Measures and Types
All three plans collected information on illness absenteeism hours using the time lost measure. Time lost absenteeism hours referred to the total number of illness absenteeism hours accrued during a specified time period, usually 1 year. Additionally, Michigan measured absenteeism frequency and duration. Frequency referred to the yearly number of occurrences of absenteeism, regardless of their duration. Duration referred to the average length of an absenteeism occurrence and was computed by dividing an employee's time lost hours by the number of occurrences.
Procedures
All three plans offered comprehensive programs addressing multiple risk reduction behaviors. Table 2 lists the intervention programs offered by each plan. All three plans offered a Health Risk Appraisal (HRA), a follow up health counseling session, and health screening. Additionally, all three plans offered risk reduction programs on weight control and smoking cessation. Michigan and Ohio conducted stress management and exercise programs as well. Michigan conducted 12 different programs in all. In addition to the previously listed ones, they had programs on blood pressure and cholesterol control, health self-care, cancer awareness, sexual awareness, and a martial arts class teaching Aikedo. A readiness training class was offered at the beginning of the program to encourage participants to become effective change agents for health.
Although the same program topics were offered by the Plans, the content was unique to each site. At the Michigan and Ohio Plans, the interventions were delivered by community agencies. In Indiana, the on-site occupational health nursing staff conducted the programs.
The interventions were conducted for 2 years in Michigan , 1 year in Ohio (1985) , and 8 years in Indiana (1978 Indiana ( -1985 . In Michigan and Indiana, individual intervention programs were not evaluated; rather, the programs were combined for analysis. In Ohio, on the other hand, each program was evaluated separately.
RESULTS

Michigan
The Michigan "Go to Health" study was designed to determine if a dose-response relationship existed between the comprehensiveness of the health promotion program offered to a group and its effect on absenteeism. Group A received an HRA, screening, counseling, and the intervention programs; Group B received the HRA, screening, and counseling; Group C received only the HRA; and Group 0 received no treatment but completed a health and attitude survey.
Michigan examined the effect of its "Go to Health" program on several different kinds of illness absenteeism, including paid and unpaid illness hours, health clinic absence hours, long term disability absence hours, workers' compensation hours, and tardy hours.
Aggregate absenteeism and total absenteeism were composite measures. Aggregate absenteeism included the sum of illness hours, health clinic hours, tardy hours, and "other" absence hours. Total absenteeism included the sum of aggregate absenteeism hours plus disability hours and workers' compensation hours.
Time lost due to aggregate absenteeism showed a significant progressive decline over time only for Group A, the group which received the comprehensive "Go to Health" intervention program. Group A's absenteeism declined by about 30% over the 3 years from an average of 58.5 hours in 1979 to 41.3 hours in 1981. Using ANCOVA to compare differences among the groups, Group A had significantly less aggregate absenteeism than either Groups B or C (P<.05) by 1981.
Time lost for total absenteeism showed a similar pattern. Again, Group A (the most intense intervention group) showed an overall reduction in absenteeism of 17.4 hours between 1979 and 1981. Also, by 1981 Group A showed significantly fewer total absenteeism hours than Groups B, C, or 0 (P,,;;;;.05) .
Changes in the frequency or number of occurrences of total absenteeism also were examined. All four groups showed a decline in absenteeism occurrences from an average of five in 1979 to an average of 2.4 in 1981. Group A started out in 1979 with the highest number of occurrences (5.24), but this significant difference later disappeared.
Michigan also computed the average duration of each absence occurrenee. This average duration was significantly less in 1981 (the second year of the intervention program) for Group A compared to Groups B-D. The average duration for Groups B-D combined was 28.8 hours versus Group A's mean of 22.9 hours (P";;;;.05).
In summary, one consistent pattern to emerge was that Group A, the "Go to Health" comprehensive intervention group, was usually the "winner." For different kinds of illness absenteeism and for different measures of absenteeism, Group A often exhibited less absenteeism.
Ohio
Ohio examined the effect of their "Health Builder" program on three kinds of illness absenteeism hours: short term illness absenteeism (less than or equal to 2 days), long term illness absenteeism (more than 2 days), and total illness absenteeism (sum of short term and long term illness absenteeism). The measure used was average monthly time lost hours over 1 year. Absenteeism data were collected for the years 1984, 1985, and 1986, with 1985 being the intervention year.
Unlike Michigan, which grouped all of its "Go to Health" intervention programs together for analysis, Ohio analyzed the effects of each "Health Builder" program separately. Physi-cal conditioning, nutrrtron and weight control, and stress management were evaluated. (The small number of participants in the smoking cessation program precluded any meaningful statistical analysis). The effects on absenteeism for each of the programs are presented in turn.
Ohio examined the relationship between physical conditioning and absenteeism before the worksite intervention program began. The pretest data showed that as frequency of vigorous exercise increased, short term illness absenteeism decreased significantly (P= .001). Specifically, for those employees who never exercised, the mean number of absence hours per month was 2.0; for those who exercised a few times per month, the mean was 1.93 hours; for those who exercised one to two times per week, the mean was 1.72 hours;
and for those who exercised three or more times in a week, the mean was 1.37 hours per month.
Over a year's time, the difference in short term illness absenteeism between the first and last group translated to approximately 1 day less of absenteeism for each worker who exercised regularly. This analysis of pretest data lends support to the claim that physical activity, even if not worksite based, is inversely related to illness absenteeism.
Ohio also investigated specific physical conditioning program effects. Posttest analysis compared employees who participated in the 9 week physical conditioning program (n = 86) with a comparison group of employees (n =313) who did not participate and who also indicated on the surveys that they exercised less than twice a week. At the time of the posttest, the experimental group had slightly more short term illness absenteeism and less long term illness absenteeism than the comparison group, but none of the differences proved significant.
More than two thirds of the participants returned to their sedentary lifestyle by the time of the posttest, approximately 9 months after participation. Ohio results suggest that if a worksite exercise program is going to be effective in reducing even short term illness absenteeism, it must motivate employees to exercise vigorously and to make exercise a lifelong practice. The occupational health nurse, as a health counselor who develops longstanding therapeutic relationships with employees, is in an ideal position to encourage employees to continue with healthy lifestyle habits.
Ohio found no significant differences in posttest illness absenteeism between Nutrition and Weight Control participants (n = 95) and a comparison group of employees who were at least 15% above their ideal weight (n = 202). In a separate analysis, which focused on 45 employees who had lost at least 8 lbs during the study period, Ohio found that shortterm illness absenteeism for this group dropped significantly from a mean of 2.28 hours/month to a mean of 1.67 hours/month (P= .033).
At the time of the pretest, significant positive associations (P values between .05 and .00l) were found between short term illness absenteeism and three kinds of stress: life events, work events, and work conditions. The life events and work events scales were checklists that asked respondents to identify whether these events had happened during the past year and, if so, to identify the degree of impact the event had on them.
The work conditions instrument measured chronic stressful conditions felt by an employee over an extended period of time. The internal consistency estimate of reliability for this 25 item scale was .77. Long term illness absenteeism was also positively associated with life events stress.
At the time of the pretest, a significant negative relationship was found between short term illness absenteeism and the personality characteristic, hardiness. The hardiness scale was used to measure an employee's endurance to stress and disease. The measure, a composite of other previously developed measures of com-mitment, control, and challenge (Maddi, 1987) , had a reliability estimate of .82.
A posttest comparison between stress management module participants (n = 34) and a control group (n = 227) showed no significant differences in illness absenteeism. The comparison group for this analysis consisted of employees who were experiencing at least moderate stress, as defined by their scores on the four stress questionnaires.
While none of the three programs in Ohio resulted in decreased illness absenteeism for the group as a whole, some findings were positive. For those employees who, regardless of program participation, increased their exercise levels during the course of the study and for those who lost at least 8 lbs during this time, short term illness absenteeism decreased significantly. These results showed that positive behavior change, whether or not the consequence of formalized worksite programs, was associated with reduced illness absenteeism.
Indiana
Indiana examined the long term effect of its "Alive and Well" program on the time lost due to illness absenteeism for a cohort of workers employed at Blue Cross and Blue Shield from 1976-1985. For this analysis, three study groups were formed: 1) non-participants (n = 177) were defined as those employees who never participated in either a health screening (called a mini-exam) or an intervention program between 1978-1985; 2) the mini-exam only group (n = 388) consisted of employees who completed a physiologic screening during 1978/79, but who never participated in an intervention program; and 3) the mini-exam plus intervention group (n = 181) consisted of employees who completed both a mini-exam and participated in an intervention program during 1978/79. This cohort analysis essentially provided an absenteeism profile on "hard core" non-participants (those employees who, despite repeated opportunities over 8 years to participate, did not do so) and "early" participants (those employees who participated early in the program).
Results were analyzed using AN-COVA, controlling for 1976 and 1977 levels of pretest illness absenteeism. Posttest absenteeism was defined as the average yearly illness absenteeism hours for the 8 years (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) . The purpose of defining the dependent variable in this way was to get a more stable measure of absenteeism, not subject to yearly fluctuations. The analysis revealed an overall significant difference in illness absenteeism among the groups (P=.05).
Specific group differences were not statistically tested, but the posttest means showed the non-participants to have more illness absenteeism hours than the two participant groups: 33.63 hours (non-participants), 28.25 hours (mini-exam only), and 28.0 hours (mini-exam plus intervention group). For the 7 years after the intervention, absenteeism levels tended to increase for all three study groups. The conclusion reached from Indiana's analysis is that those employees who had the mini-exam screening alone or in combination with an intervention program, in the long term, tended to have less illness absenteeism than those employees who never participated. Table 3 presents a summary of the findings. The Michigan and Indiana study results suggest that participation in worksite health promotion programs is associated with less absenteeism. The Ohio results showed no program effect, but showed expected associations between selected health behaviors and attitudes and absenteeism.
DISCUSSION
The results were not always consistent among the three studies, but given the heterogeneity among them-in the composition and number of the study groups, the operationalization of the measures, the health promotion program con- tent and methods, the number of programs, and the different study strengths and weaknesses-the variations in outcomes is not surprising. In those instances where common findings occurred despite the heterogeneity among the studies, confidence in the outcomes is strengthened.
Michigan's results suggest a positive program effect for a variety of illness related absenteeism hours. Indiana's cohort analysis found that the 1978/79 program participants averaged less absenteeism than nonparticipants when comparing mean yearly absenteeism hours over 8 years. Repeated measures of health behaviors, risk factors, or attitudes were not collected over the study period, which precludes tracking the possible chain of events leading to less absenteeism among participants. The pattern of the information suggests that either the Indiana program affected absenteeism and/or some special characteristics of the 1978/79 participant or non-participant groups affected their absenteeism rates over the posttest years. For example, were the participants more health conscious than the non-participants, and was participation in the program only one of many actions they took to stay healthy and thus be absent less often?
The percentage of the 1978/79 participants who continued to participate or in some other way reinforced health behaviors over the following years is not known. Also, while the intervention group members reported one or more risk factors, no risk factor measures were collected on the non-participant group.
The non-participants in the cohort study were "hard core" non-participants; that is, they included employees who, despite numerous opportunities over the 8 years to participate, refused to do so. To the extent that the groups were comparable in factors that affect absenteeism and to the extent that events other than the program did not occur to affect absenteeism differentially, the findings support the hypothesis that the program acted to contain absenteeism.
Ohio's findings did not support the hypothesis that the intervention affected absenteeism. Ohio also found that the intervention programs did not produce the desired behavior changes, with the exception of weight reduction. Yet, Ohio found significant bivariate relationships between absenteeism and exercise, weight reduction, stress, and smoking, independent of program participation.
Possible reasons for program failure include the fact that once the Physical Conditioning program ended, no physical facilities were available in which to practice. The Stress Management module focused Conrad et al on increasing the participants' awareness of stressors but did not teach coping behaviors, and thus it is not reasonable to expect behavior change.
Another possible reason for program failure may have been insufficient management support. In some instances, participants needed to drop out of programs because supervisors could not spare them from their jobs. Finally, during the intervention study a major organizational restructuring at the test site involved many personnel changes and likely had a negative effect on participation.
Although the Michigan and Indiana study findings suggest an association between program participation and fewer absenteeism hours, these findings do not necessarily warrant the conclusion that a causal relationship existed. All three studies utilized methods to decrease threats to valid causal inferences. However, all three studies took place in a naturalistic field setting-the workplaceand thus were subject to a host of alternative explanations for the findings. Methods used to control threats to validity included the use of a quasi-experimental design that provided comparison groups as well as pretest measures of absenteeism.
In Indiana, 8 years of posttest absenteeism data provided a considerable time interval in which to observe long term program effects. By using multiple intervention groups, Michigan was able to explore the effect of treatment intensity on absenteeism. Ohio, in examining each program separately, provided information about particular program effects. Study limitations included selection bias, subject drop out over time, limited monitoring of the program process, and analysis that did not include exploration of the statistical distributional properties of the absenteeism variable.
PROGRAM AND RESEARCH
RECOMMENDATIONS Based on the findings from these studies, some general recommendations can be made regarding programs and further research. Enough positive outcomes were observed to suggest that worksite health promotion programs are beneficial in a variety of ways to both employees and their companies.
The worksite programs that met with success tended to be comprehensive. Components included company wide health promotion motivational campaigns, administration of an HRA, physiologic screening and, in most cases, health counseling and multiple risk reduction intervention programs. Programs that were most successful had strong management support.
Ohio's results suggest that an important key to a program's success is its ability to maintain behavior practices over time, rather than to promote health behaviors for the duration of a program. In other words, health promotion programs need to be ongoing.
Worksite health promotion programs need to consider including multifaceted components tailored to the health needs of employees, and they need to be part of an ongoing corporate commitment to worker health and safety. The occupational health nurse can play an influential role in promoting such a corporate philosophy.
Based on the findings, a number of suggestions for further research can be made. The research emphasis to date has been on learning whether or not a program works. That is, the emphasis has been on program outcomes. Program evaluations need to more fully incorporate an examination of program process in which the nature of the treatment and its degree of implementation in drawing causal inferences are explored (Conrad, K.]., 1987).
Ohio, in analyzing each module separately, initiated such an approach. For instance, an examination of their Stress Management module revealed that the program likely failed, in part, because coping skills were not taught. Participants became more aware of stressors in their lives, but were not taught ways to manage them.
Worksite program evaluations also need to examine more closely the nature of program participation. The existence of a selection bias and the use of non-equivalent comparison groups limits the ability to generalize study results. A solution is to assign interested employees randomly to groups, thereby strengthening the likelihood of initial group equivalence. In some situations, program volunteers might be assigned randomly to experimental and control groups, with the control group members placed on a waiting list for later participation.
Personal characteristics, such as job class, tend to distinguish participants from non-participants (Alexy, 1990; Conrad, P., 1987; King, 1988) . The Blue Cross and Blue Shield studies reviewed here attracted primarily white collar workers. Strategies that will attract the hard to reach groups, such as blue collar workers, are needed.
Also, some characteristics are alterable and amenable to intervention efforts. For instance, Ohio found the personality trait of hardiness, characterized by a personal sense of commitment, control, and challenge, to be related to low absenteeism. Hardiness is considered a teachable trait (Maddi, 1987) . Characteristics such as this can be addressed by occupational health nurses in worksite health promotion programs. Finally, future research needs to attend to the statistical properties of the absenteeism variable. Typically, the majority of employees in a worksite incur little absenteeism (Chadwick-Jones, 1971; Hammer, 1981; Markham, 1983; Watson, 1985) . These kind of data do not produce a normal distribution. Despite this fact, absenteeism often is analyzed, as it was here, by multivariate methods that assume a normal distribution. Such analysis can result in falsely concluding that the program did not work (i.e., a nonsignificant effect is obtained).
The point is that absenteeism data need to be examined and an appropriate statistical technique selected. Occupational health nurse researchers may want to consider the use of multivariate methods, such as Tobit regression, that do not assume multivariate normality (McDonald, 1980) . Today, occupational health nurses need to demonstrate to management the effectiveness of their programs (Miller, 1989) . Occupational health nurses do this by selecting analysis procedures that most accurately assess program effectiveness and by considering not only the statistical significance of their work but also its substantive significance. That is, even though the absenteeism difference between participants and nonparticipants may not reach a statistically significant probability (P) 3 The worksite programs that met with success tended to be • comprehensive and to have strong management support. Dr. Gibbs is Director of the Health Services Foundation, the research affiliate of the Blue Cross and Blue Shield Associa-Strengths of the three studies included the use of comparison groups and pretest measures of absenteeism in the analyses. Limitations included selection bias, subject dropout over time, limited monitoring of the program process, and the use of an analysis method that did not consider the statistical characteristics of the absenteeism variable.
value, the absolute difference in absenteeism hours between the groups may be substantial and can reflect the program's effectiveness.
In offering a prognosis for future developments in worksite health promotion into the 21st century, Warner (1990) speculated that one program outcome that will likely command business attention is absenteeism, an important economic variable and already the subject of several eval uations.
This article examined the absenteeism outcomes for three Blue Cross and Blue Shield Plans and offered suggestions on factors that need to be considered in future work. Occupational health nurses, as program managers and researchers, have important roles to play in this area.
tion.
The research on which this article is based was supported in part by a grant from the W. K. Kellogg Foundation.
The authors thank the follow-ing individuals for their significant contributions to the New Direc- For FREE sample card and information call 1-800-STA-CALM. In Los Angeles call (213) 301-3317.
or send address and phone number to SPC-N, Po. Box 49939, Los Angeles, CA 90049
